Luminal and basolateral uptake and degradation of insulin in the proximal tubules of the dog kidney.
In order to determine the major routes of insulin degradation in the body, insulin was labelled with a 'trapped' or 'residualizing' label: [125I]tyramine-cellobiose ([125I]TC) and injected intravenously in dogs. In contrast to conventional iodine-labelled insulin (131I-insulin), the [125I]TC-insulin allows measurements of total uptake in specific organs in vivo because the radioactive degradation products do not leave the cells. One h after the injection of trace doses, the amount of radioactivity recovered in the kidney from [125I]TC-insulin was nine times higher than when conventional [131I]insulin was used. In the blood, the amount of acid-precipitable radioactivity was the same for both labelled preparations, indicating similar clearance rates. A comparison of the uptake of insulin in filtering vs. non-filtering (ureter-occluded) kidneys indicated that the uptake of insulin is twice as high through the luminal than through the basolateral cell membrane; after 60 min, 8.9 +/- 0.8% of the injected [125I]TC-insulin dose remained in the filtering kidney and 3.2 +/- 0.2% of the dose was accumulated in the contralateral kidney, with occluded ureter but normal blood perfusion. In both filtering and non-filtering (ureter-occluded) kidneys, the subcellular distributions of [125I]TC-insulin were studied after various times by isopycnic sedimentation in sucrose gradients. No difference between peritubular and tubular uptake was discernible. The intracellular transport was rapid, leading to accumulation of radioactive label in dense lysosomes within 10 min.